Introduction
Asthma is a common and potentially life threatening disease. The hospital emergency department serves an important role in the management of acute asthmatic attacks. It provides resuscitation for patients suffering from life threatening attacks, identifies those who need in-patient care, delivers emergency treatment and arranges appropriate referral for those with milder attacks. However, studies have identified common problems in the management of this condition by clinicians in emergency departments. These often include the lack of objective measurement of airflow obstruction, over-reliance on beta-2-agonist and insufficient use of systemic steroids, and poor followup arrangement. [1] [2] [3] Several guidelines have been published to help clinicians improve and maintain the standard of care. [4] [5] [6] [7] [8] The objective of this study was to assess the management of patients with asthma who attended the emergency department of a hospital before and after the introduction of guidelines for management of these patients.
Materials and methods
Patients who were seen in the emergency department of a regional teaching hospital with a diagnosis of asthma between 18th August 1998 and 17th August 1999 were subjects of this study. Those who were entered into the study must be over the age of 2 years and demonstrated an improvement in peak expiratory flow rate (PEF) by more than 15% after the inhalation of an aerosol bronchodilator or before discharge from the emergency department. If no measurement of PEF was obtained, the patient must have a compatible clinical history and documented improvement in other parameters such as improvement in breathing, heart rate or arterial oxygen saturation; or a previous history of emergency admission for treatment of asthma and documented improvement in PEF before and after aerosol bronchodilator at that time.
The information obtained included demographic data, date and time of visits; blood pressure, pulse rate, respiratory rate, oxygen saturation (SpO 2 ) and peak expiratory flow rate (PEF) before and after the inhalation of an aerosol bronchodilator; treatment given in the emergency department such as oxygen, β 2 -agonist (salbutamol) inhalation, steroids (oral or IV). The outcome (admitted, discharged or discharged against medical advice); discharge plan (with or without follow up, discharged with referral) and discharge medications (aerosol bronchodilator, oral bronchodilator, oral steroid, antibiotics and others, e.g. antihistamines, cough mixtures and antipyretics) were also obtained.
Guidelines for the management of asthma in the emergency department based on the recommendation of the British Thoracic Society 4 were introduced on 15th November 1998. (Appendix 1) The guidelines emphasized on the use of objective parameters such as measurement of PEF in the assessment of patients. It recommended the early and liberal use of corticosteroids and inhaled bronchodilators in the emergency department. The flow chart of the British Thoracic society was posted up for reference. The medical and nursing staff of the emergency department were briefed on the guidelines; they were also encouraged to follow the guidelines during department staff meetings. On the 10th February, a special form (asthma form) to enhance the management of patients with asthma was also introduced. (Figure 1 ) The form allowed the staff to enter relevant history (previous history of asthma, use of asthma medications), PEF measurements before and after bronchodilator and before discharge. The staff was encouraged to complete the form on each patient with asthma.
Analysis
The following periods were compared: Period 1 -before the introduction of guidelines, 18th August to 14th November 1998; Period 2 -two weeks after the introduction of the guidelines until the introduction of the asthma form, 30th November 1998 to 10th February 1999; Period 3 -two weeks after the introduction of the "asthma form" until the end of the study, 25th February 1999 to 24th May 1999; and Period 4 -from 25th May to 17th August 1999.
This period was used to observe the performance of the staff about six months after the introduction of the guidelines.
Patients were divided into those under the age of 15 (Paediatrics) and those aged 15 years and above (Adults). Patient management such as performance and recording of physical findings, investigations, treatment, outcome and discharge planning during periods 2, 3 and 4 were compared with period 1 for each of the two age groups. Chi-square tests, corrected for multiple comparisons, were used to test for differences between periods for discrete variables while Scheffe multiple range tests were used to test for differences between periods for continuous variables.
Results
There were 1206 visits to the emergency department from 18th August 1998 to 17th August 1999. The utilization rate of the "asthma form" was 63% in period 3 and increased to 80% in period 4. Table 1 shows the characteristics of the patients and the results of the assessment, treatment, outcome, discharge planning, and discharge medications during each period for patients under 15 years of age. Before the introduction of the guidelines, 87% of patients had determination of respiratory rate; about half had measurement of blood pressure and SpO 2 and one quar ter had measurement of PEF. After the introduction of the guidelines, there was a significant increase in each of the subsequent period (period 2, 3, and 4 vs. 1) in the proportion of patients who had measurement of oxygen saturation and PEF before and after the inhalation of an aerosol bronchodilator. However, the proportions of patients who had PEF measurements were still around 50%.
The proportion of patients <15 years of age treated with oxygen, β 2 -agonists and systemic steroids while in the emergency department increased from period 1 to period 2 and continued in the same level for periods 3 and 4. The increase, however, was not statistically significant. The proportion of admissions to the hospital for further treatment was lower, but not significant, during periods 3 and 4 compared to periods 1 and 2. The proportion of patients given oral steroids on discharge significantly increased in periods 2, 3, and 4 compared to period 1. This was accompanied by a significant reduction in the percentage of patients prescribed oral bronchodilators. Antibiotics were prescribed less frequently to patients in periods 3 and 4 compared to periods 1 and 2.
The findings among patients ≥15 years of age are shown in Table 2 . The proportion of patients who had oxygen saturation measured in period 1 was higher than those under the age of 15 (85.6%), increased to There was also no change in the proportion of hospital admissions but the proportion of patients who were discharged with a referral to outpatient or specialist clinics increased from 9.1% during period 1 to 18.8% during period 4. Among those who were discharged, only 35.9% were given a short course of oral steroids in period 1; the proportion increased significantly in the subsequent periods with 79% given this drug in period 4. The proportion given antibiotics decreased significantly in periods 3 and 4 compared to period 1. Tables 3 and 4 compare the severity of asthma in patients who were admitted to hospital with those who were discharged after treatment in the emergency department for periods 1 and 2 for both age groups.
In both age groups, patients who were admitted had higher mean pulse rate, respiratory rate and lower mean oxygen saturation and PEF (before and after bronchodilator) to suggest that they had more severe asthma compared to those who were discharged. The differences were statistically significant for most of the parameters.
The severity of asthma (pulse rate, respiratory rate, oxygen saturation and PEF) for those admitted into hospital was compared between the periods of study (periods 1 to 4). While differences were found among those in the younger age group with patients seen during period 1 having more severe asthma (higher respiratory rate and lower oxygen saturation) than those in period 2, differences were not found between any periods among the older age group (data not shown). 
Discussion
In this study we found that there were deficiencies in the assessment, treatment and discharge planning of patients with asthma in the emergency department in a local hospital. The introduction of guidelines for management of these patients and the education of the medical staff resulted in a significant improvement in the management of these patients.
Before the introduction of the guidelines, the assessment of asthma patients was not adequate as not all patients had their vital signs and oxygen saturation measured or recorded. PEF was only recorded in a quarter of patients below the age of 15 years and about 70% in those over the age of 15 years. For patients younger than the age of 6 years, it is not easy nor possible to measure PEF but measurement of oxygen saturation should be possible. After the introduction of the guidelines and the education of the medical and nursing staff, assessment of asthma severity improved: a significantly higher percentage of patients in both age groups had measurement of oxygen saturation and PEF before and after inhalation of an aerosol bronchodilator. Our findings are in keeping with a recent study by Emonds and colleagues 9 who found a significant increase in the percentage of patients who had PEF measurement after the introduction of guidelines for the management of asthma in the emergency department.
The use of systemic steroids for treatment of acute asthma attacks in the emergency department was low. The introduction of the guidelines resulted in an increase in the percentage of patients who received systemic steroids in the emergency department but the overall proportion was still low during period 4 (11% and 32.6% respectively for the two age groups). Early use of systemic steroids in the emergency department has been shown to reduce hospital admission rate for patients with acute asthma. 10 It is desirable to give systemic steroids to all patients in the emergency department if there is no contraindication.
The increase in the use of objective measurements of asthma severity such as measurement of oxygen saturation and PEF did not change the proportion of admissions to the hospital. This suggests that other criteria were used, in addition to objective measurements, in making decisions for hospital admission. During the period immediately after the introduction of the guidelines, patients in the younger age group who were admitted tend to have less severe asthma. Abishegamanaden and coworkers 11 compared the outcome of patients who followed two different protocols in the emergency department in a hospital in Singapore and found that the PEF guided protocol (discharge for those whose PEF reached >60% predicted) resulted in a higher rate of hospital admission than those that followed the usual routine without including PEF. In two other studies, the most important predictor for hospital admission was the degree of dyspnoea although objective measurements such as PEF and oxygen saturation were helpful adjuncts for decision making. 12, 13 The proportion of hospital admissions from the emergency department for asthma varied considerably between reports from different countries, being lowest in Doha, Qatar 14 where only 7.5% of all emergency department visits for asthma were admitted to hospital for all age groups. For adults, the rate of hospital admission in Hong Kong is comparable to those reported in the United Kingdom 15 and New Zealand 16 but higher than that reported in Toronto, Canada (16%). 16 It is difficult to compare the hospital admission rate in different countries as hospital admission is dependent on many factors such as the availability of beds, the severity of asthma and type of asthma management programs available in the community.
Asthma is a chronic disease and requires long-term treatment with anti-inflammatory drugs for those with persistent symptoms. After treatment for the acute episode in the emergency department, it is necessary to provide continued care for the patient. The introduction of the guidelines has resulted in better discharge planning with more patients being referred for follow-up in outpatient clinics or specialist clinics. Referral to asthma specialists has been shown to reduce relapses in asthma emergency room visits. 17 Although the proportion referred for follow-up treatment after discharge was still relatively low, many patients who were not referred had regular follow-up by their family physicians or some out-patient clinics.
The most important change with the introduction of the guidelines was the change in the prescribing pattern of the physicians for patients with asthma at the time of discharge from the emergency department. A significantly high proportion of patients was given a course of oral steroids on discharge accompanied by a reduction in the prescription of oral bronchodilators in the younger age group and antibiotics in the older age group. A short course of oral steroids after emergency room treatment of acute asthma has been shown to be effective in the prevention of early relapse. 18 Inhaled steroids were not available for physicians in the emergency department during the study period but were readily available in all the out-patient clinics that provided the follow-up care of the patients. We did not conduct a follow-up study of these patients to find out whether the early relapse rate has been reduced as a result of a short course of oral steroids.
The improvement of patient assessment and treatment continued 9 months after the introduction of the guidelines. The introduction of a special "asthma form" 3 months after the introduction of the guidelines might have served as a useful reminder to the physicians in the emergency department and has helped to reinforce the guidelines.
Conclusion
Guidelines for the management of asthma and education of the clinicians in the emergency department are useful in improving the overall management and better discharge planning for these patients. Consideration should be given to introduce such guidelines for the management of asthma to all emergency departments.
